ATPESC Track 4: Scalable Molecular Visualization
and Analysis Tools in VMD

John E. Stone
Theoretical and Computational Biophysics Group
Beckman Institute for Advanced Science and Technology
University of lllinois at Urbana-Champaign
http:// www.ks.uiuc.edu/Research/vmd/
Argonne Training Program on Exascale Computing (ATPESC)
3:45pm-4:30pm, St. Charles Amphitheater, Q Center,

St. Charles, IL, Monday August 5%, 2019

- Biomedical Technology Research Center for Macromolecular Modeling and Bioinformatics

Beckman Institute, University of lllinois at Urbana-Champaign - www.ks.uiuc.edu




VMDT nVi sual

A 100,000 active users worldwide
A Visualization and analysis of:

I Molecular dynamics simulations

I Lattice cell simulations

I Quantum chemistry calculations

i Cryo-EM densities, volumetric data
A User extensible scripting and plugins

A http://www.ks.uiuc.edu/Research/vmd/  Cell-Scale Modeling MD Simulation
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X-ray, cryo-EM, cryo-ET, NMR with MDFF with QwikMD




VMD Hands-On Tutorials

A http://www.ks.uiuc.edu/Training/Tutorials/#vmd

Main VMD tutorial

i
I QwikMD simulation preparation and analysis plugin
I VMD images and movies tutorial
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Structure check

" VMD quantum chemistry visualization tutorial
" Visualization and analysis of CPMD data with VMD
- Parameterizing small molecules using ffTK

Biomedical Technology Research Center for Macromolecular Modeling and Bioinformatics
Beckman Institute, University of lllinois at Urbana-Champaign - www.ks.uiuc.edu
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Goal: A Computational Microscope

Study the molecular machines in living cells

Ribosome: target for antibiotics
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VMD: Building A Next Generation Modeling Platform
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A Provide tools for simulation preparation, visualization, and analysis
I Reach cell-scale modeling w/ all-atom MD, coarse grained, Lattice Microbes
I Improved performance, visual fidelity, exploit advanced technologies (GPUs, VR HMDs)

A Enable hybrid modeling and computational electron microscopy
I Load, filter, process, interpret, visualize multi-modal structural information

A Connect key software tools to enable state-of-the-art simulations
I Support new data types, file formats, software interfaces

A Openness, extensibility, and interoperability are VMD hallmarks
I Reusable algorithms made available in NAMD, for other tools



VMD is a Platform for Developing Research Tools
Over 110 VMD Plugins, Half Developed by Users

A VMD user-extensible scripting w/

Tcl/Tk, Python

A User- -developed plugins:
Alanine Scanning

Collective Variable Analyzer

Clustering Tool

Carbon Nanostructure Builder

TorsionPlot

RMSD Trajectory Tool

Many
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QwikMD: Guided MD Simulation and Training

Smooths initial learning
curve (non-expert users)

Speed up tedious
simulation preparation
tasks (expert users)

Reproducibility:
detailed log of all steps

Interactive preparation,
simulation, and analysis

Ribeiro, et al. QwikMD -

I nt e dMolectlar Dyramics Toolkit for Novices and Experts. Sci. Rep. 6, 26536, 2016



